SUMMARY Three patients with a bull's-eye macular lesion and other signs characteristic of cone dystrophy gave an unusual ERG finding. In response to a white flash of moderate intensity the scotopic b-wave amplitude was considerably larger than normal. One patient had elevated rod thresholds and nyctalopia, while the other 2 had normal rod sensitivity associated with the supernormal scotopic b-wave amplitude. In the latter 2 patients the abnormal ERG pattern was unchanged for 4 years and 7 years respectively. This atypical finding, of a supernormal scotopic b-wave amplitude in response to light of moderate intensity, appears to characterise a subgroup of patients with cone dystrophy, probably of autosomal recessive inheritance. The pathogenesis of the abnormal ERG remains uncertain.
Cone dystrophy is a group of disorders often characterised by an atrophic macular lesion, typically bull's-eye-like in appearance, associated with reduced visual acuity, poor colour vision, light sensitivity, and in some instances nystagmus. ' The dystrophy may be diffuse, with a reduced or nondetectable photopic ERG, or localised in the macula, with a normal photopic electroretinogram (ERG).4 Abnormalities of rod function are sometimes also apparent, including a scotopic ERG which is reduced in amplitude (cone-rod dystrophy).7" Recently an unusual type of .cone dystrophy has been reported in which the rod ERG is subnormal at low flash intensities but is supernormal with brighter flashes. 10 In the 2 patients described the cone dystrophy occurred in association with nyctalopia.
The purpose of this report is to describe 3 cases of a supernormal scotopic ERG associated with an atrophic macular lesion. One case is similar to those ofcone dystrophywith nyctalopia reported by Gouras et al. 0 The other 2 cases seem to represent a previously unreported clinical entity of cone dystrophy with a supernormal scotopic ERG without nyctalopia. The latter patients demonstrate that a supernormal scotopic ERG can occur without impaired rod function.
Materials and methods
The procedures for recording the ERG have been described elsewhere. " A review of the family pedigree indicated that the patient has a brother, age 26, who also has reduced visual acuity that is uncorrectable with glasses. He was unavailable for examination. Two other brothers and two sisters were, by history, normal.
Vision was correctable to 20/100+1 OD with a -1-75 and 20/100+1 OS with a -3 50. The patient could read J-2 at 6 inches without correction. External examination showed 20 prism dioptres of left exotropia for near and distance, but was otherwise normal. Slit-lamp examination of the cornea, anterior chamber, iris, and lens was similarly normal. The vitreous was moderately fibrillar but otherwise unremarkable. Fundus examination showed normal optic discs. The retinal arterioles were mildly attenuated. Both maculas showed bilateral atrophiclooking lesions that had a bull's-eye appearance (the right fundus is shown in Fig. 1) . Examination of the peripheral retina showed no evidence of pigmentary abnormalities.
Visual field testing, with the 4-e-II and 2-e-II test targets on a Goldmann perimeter, showed no peripheral depression or central scotomas. Colour (Fig. 6) . The bull's-eye appearance was accentuated on fluorescein angiography (Fig. 7) .
The patient was seen subsequently at age 30, 4 years after her initial examination. Visual fovea. In contrast to patient 1 this patient has a dystrophy that is localised in the macula and affects primarily cone photoreceptors.
The patient's ERG was tested on the initial visit and then was retested 4 years later, with the findings unchanged. The most recent results are shown in Fig.  10 . The photopic a-and b-waves (top tracing) are within normal limits, both in amplitude and in implicit time, consistent with the localised nature of the dystrophy. Under dark-adapted conditions (next 3 tracings), the a-wave amplitude and implicit time are normal, as is the b-wave implicit time, but the b-wave amplitude is supernormal, even with the lowintensity blue flash (Table 1 ). The b-wave amplitudeintensity function (Fig. 11) confirms these findings. At low flash intensities the b-wave is somewhat larger than normal and becomes considerably larger than normal with higher flash intensities.
CASE 3: CONE DYSTROPHY
A 31-year-old white woman's chief complaint was poor central acuity, which she had experienced since 5 years of age. The patient did not complain of photosensitivity, poor colour vision, or nyctalopia, and specifically mentioned that her acuity was better at night. The patient was otherwise in good health and was not taking any medication. A review of the family pedigree was noninformative, since the patient was adopted. Visual acuity was correctable to 10/60(+1 OD with a +4-75+-50x100, and 10/50+1 OS with a +5 25+ -25 x70 using a Feinbloom chart. The patient read J-7 at 12 inches (30 cm). External examination showed no abnormalities of ocular motility. Slit-lamp examination of the cornea, anterior chamber, lens, and vitreous was normal. Fundus examination showed normal optic discs and retinal vessels. There was no evidence of any peripheral pigmentary abnormalities. The foveas exhibited bilateral, somewhat subtle atrophic changes that had the appearance of a bull's-eye pattern (Fig. 12) . Fluorescein angiography showed bilateral window defects within the fovea, which somewhat highlighted the bull's-eye appearance of her atrophic changes (Fig. 13) .
Visual field testing with the 4-e-II and 2-e-II test Absolute thresholds across the horizontal meridian are rod-mediated (Fig. 14) . As with patient 1, the profile missed the anatomical fovea due to a nonfoveal fixation pattern. Within the central 40°a bsolute thresholds were elevated compared with normal, but returned to normal values at the greater eccentricities. Cone flicker thresholds are presented in Fig. 15 . There was a slight loss of cone sensitivity in regions near the fovea but normal cone sensitivity at greater eccentricities. As with the previous patient, the dystrophy was confined to the macular region. The ERG pattern for this patient has been unchanged for 7 years. The most recent results are shown in Fig. 16 . The photopic ERG shows amplitudes and implicit times that are within normal limits, consistent with the localised nature of the dystrophy. The dark-adapted a-wave amplitudes and implicit times, as well as the b-wave implicit times, are normal (Table 1 ). The b-wave response to the dim blue flash is within normal limits. However, the b-wave elicited by the white flash is of supernormal amplitude. An amplitude-intensity function (Fig. 17) shows that the dark-adapted b-wave is normal at low flash intensities, but becomes supernormal with bright flashes. 
